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(57) Abstract: 

PURPOSE: To execute flexible chaining without 
expanding a discripter area and increasing the reading 
operation of a discripter. 



PURPOSE: 
expanding 
operation 

CONSTITUTION: In a chain type DMA controller provided 
with a discripter information reading control means 30 
and a register group 31 to 33 for storing discripter 
information, the register group is provided with a 
format specifying register 34 for storing format 
specifying information for regulating the format of 
succeeding discripter information and the control means 
30 is constituted so as to read out the succeeding 
discripter information in accordance without the format 
specifying information. 
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(54) imWZWl f-x-^DMASSatF^WfcWDMAnv h n-7 



(57) mm 

feftfflDMA3> hP-7(CB8U -r-fX^U^tl^C 
2, 3 3 i->SDMAn> ND- ^T'fe 




1 

[ft l ] ^t'JCf-f^'J^ 1S«td*SW 
? U y^'WfgtCt^o T DM Af- & O — ^© 
yJSLtT3&-5^-x->S:DMA^T?S)oT. 

:7*-v«y hfB£flWSJct!6oT»c«>-r-Y y 10 

[ft 3 ] ft 3tg 1X«2©V *1*ftjWC8BSK©*- x 
->S;DMAjSreSoT, itri3DMA^-#3££1&iC 

Sit^^(D^«#$:Sufa^SM =e y ©t-v x ^ y ^ 

4f«ftJLfclC#fgffi-r^-x->S?:DMA^{CfeV^T. 

hjijt-w^tctseoTfT^^^ii&m^-rs^x-^ 30 

-f x?v7*mm&&&w®£® (30) a*** 
A^etWB^-f * * u ^ * fflfa&ieiiw § 1/ i>"x *s¥ ( 3 

1, 3 2, 3 3) fcfefltfL lofBb^X^lf (3 1, 3 

2, 3 3) tCialSSnfe-r-f ^^U^dfflWBCteoTD 
MA-r-*<B&S:ffft'5-Tt®»f^S:flWB7 s -r U ^ 
*1**«:j£^«WMm6:# "=>^ 'J ^ W?* ? ^ x - 
DMA3> hn-7t'S)-Dt. 40 

ISIS b *i¥wu sg*ii*^MiBT-vx^yy^« 
?*-v>y hS3e«a*ia«*-*7*-vy hfijti^ 

X* (3 4) tWB^-f^f J^*»»a*iisw 
(3 0) {±, ififB?*-^ h*§5feUS/"x# (3 

fi-^DMA3>hD-7. 



6- 1 0 3 2 2 5 

2 

Y^^y^*flWB«»a*«w*« (30) 
/ut&iB&j 0 -?$mmitim?z> \/&**m (3 

1, 3 2, 3 3) fcfcfltfL twau^xdt» (3 1. 3 

2, 3 3) JCiadSnfe-r-f X4"J^*flWSlCtS£^TD 
MA^-*l££&frfcoH*©l^£iitiB-xV X* y ^ 

iaRi/s;^#»*. a^ii^nfeiffls^-f x? y 
#<7)ms&§tc#^ti-5^KT-v x? y -f* , (mfjm£. 

T'vhts^^ (34) t«iB-rVx*y:7 

*«»i&**0W#a (3 0) li. |SIB-7*-vy 
^■/SBP^CflStlU fiulBXtf-Ty hJg5tUi>"X# (3 

4) tcsa»snfe7*-v«y h«jHiwiK:«oT»ya) 
^£|l»&tf^fcfcfS»i:*s^x->35DMA=r> 

[ft 6 ] »#^4 5 (o v ^n^tciaK^- x 

->S;DMA3> hn-7TJ)oT. ffJiaDMAT-*-^ 
X^y^^fiS^LttcS^ffi-tS^ffiL/^^fi^ K» 

*mu#swu tfjfa7*-v>v hjijtu (34) 

i^StiiitIi:5:^i:tSfi->aDMAn> h 
[0001] 

fcsr Ki/^ii©iare«j3iT*s^-x->*DMA^ 

%J$-£<Df=.ib<DDMA n > h a — ^iCPf -So 
[000 2] 

DMAT-*^#/£<^e>4aT^£„ W^DMA 

^ti, ffiJ^aS^g (CPU) tfDMA3>hn-7 
IclEae* (XttKiSTn) ©TKi/^fclSaii-*-?-** 

> hn-5(c®l&-iv> K&l^f-rs^fcT'DMAT 2 - 

[0 0 0 3] S^CDn^tfrL-^i/^.^CD^-ft:. iS 
mzm^^tlX^f-DMAZiy hD-^(C%;, — S?*^ 

DMAn>hn-7tc^ltf-^®25fe7h*^ 
- ^ ffii^^ ^ U © ? - F»«rl«R^'D v * e> *» B. 



(3) 



nmW- 6- 1 0 3 2 2 5 



[0 0 0 4] fx->^DMA3>hD-7ll ^SgP^ 

[0 0 0 5] t^<D^x-X£3£tf>DMA=l> hO-^ 

[0 0 0 6] 7Wfi->^- RCf8j£LT£<£, 
£?-KRT**lJ*3*u CPU^DMAn>hn-5tt 20 
(1) Xf>^13 0 1t, CPUtt, 0 1 4 {C^rTr"* 

[0 0 0 7] (2) ^ff^l 302U CPUH 
-< X * 'J ^^fl^c 1 stflSttStlT H57KWt7W 

tf. 3niCf5CTDMAn> hD -5 (DMAC) &, 
fU?'J •7*m&0>m&T h'U^i:7Hfx->7 

(3) Xf-v7 , 1 3 0 3T% CPUd DMACtCjgifr 
37>K^:U X7'V71 3 1 2T*DMACtfgi 

[000 8] (4) ^713 131'. DMACIt 

(5) ^f-y^i3i4t', -r^To^^^y^^ 

*Ui. xr-^l 3 l 8t-f-f ^'J^ffSffl7h> 
[0.0 0 9] (6) ^f-y7l3 15i:13 161?. D 

(7) DMAC&, XT-Vfl 3 1 7T'Si^T : -i'X^y 
y*T***4fl3£U f^T'*W(i 3 1 

^13. 13 {CMS. ^UTt^^U^AWKI WfiK 



[0010] (8) ±IBi:ra«|{CDMAC«, f-fX? 

f$$;ftTV^I^Ct£o£DMAf r -*^*T*$:*7 
? = * LT**$x-f ^^'J^ T***itf >v 7' 1 3 1 
7T'#W^(CM-So 

[0 0 1 l].ftfiHl 4li7Wfi-> : E- TO»C# 

offlf-c x* y y * ii-r- #3£&7 K 
9-F»fc*-i->$fcT Ku*T*WWs'ft. CPUtD 
MA=r>ha-5teEIi 5C07P— ^-y-h^tcffi^ 

-rs. 

[0012] (1) ^f77'150 1t'CPUH ®1 

y&Sfcggi&tf. 

(2) Xr-y7l 5 0 2T'CPUIt ^-f X? 'J yf**! 
^cl^M^tlTV-STKb^^y^^T W^x-> 
CD?*- h&DMACtC^j&fc. ZLtUCfSDTD 

m a c wtfv * * y ■JzmmofflifeT \?isxtv>?7 

[0013] (3) Xf77l 5 0 3T-CPU&, DM 

1X7771 5 1 2T% DMACA^tS, 

(4) Xf'y7"15 13t, DMACH CP.UjbtRfe 
Lfe^^iry^llBWitclfiBStiTv^i^S&S^ 

(5) xf"v^i5i4T', -r^TOD^-rx^y^^'lt 

fltf. ^r>^ 1 5 1 9 'J 7"^ ffii©7 F 1/ 

[0 0 14] (6) TsJ-yJl 5 1 5^1 5 1 6f, D 

\m.fte>DMAT-*m&*ft5. 

(7) DMACtl ^f-v7'15 17tt^f-f^i"J 
T^-e&SA^lJtU gflrefctttUi, X^-y^l 5 1 

^"1513 ICJfSo 11x^9 'J 1 fo3*£ 

[0 0 15] (8) *UT±IEfcRI»lCDMACli, t-* 

3a»6-3r -f x * y ^ «f« 2 ic^s v - m 

^ODMAf-^KMTO. 
(9) ^ ±IS<Z)tt#?:, T-VX^y^fS^cntClS 



5 

»S*lTV>Sl^|EtCt!6ofeDMA-r-*<Bai*T*S:tT 
[0 0 16] U>^7Wfx->=E-Klt 7Wf 

i-> ; e-K®«tc, ^-<79Vy°9^mMLx^m 

i - >^E- KT'tiU 7 s W X 9 V y° 9 tM-3L- y%T K V 

[0 0 1 7] H1'71C33VVT, 15 0ttf-fX^'J^ 
CD^ii^&M^-r-Sf'JMPT'fe^o 151^154 

i/'X^cDT'-^&iiSDS-tir-i.'f y*>#T&y. 7 
b^x-i/^E- K^li^x-^T Kb* b£/';*#tf> 

X#©^-#£M^£i^^?y;*>#T*&y> 5 s -* 
Eif? - Fffc b # ©-5 s - # ^"fe'D fC&Jltf-?-©-?- 
^SBgAWT-TS. 1 5 7&CPUfr<D©f5^CCS;CT 
fi->ft7FWU^^ 1 5 3 i^tf-Vy hfPP 
l/S£** 1 5 4^0mg&&^&7teo$V-fr~Z&Z>° 1 
5 8 W^x-^ftT Kb^bi?^^ 1 5 3^\©#^i^ 

[0018] nz:Ti±B-f^*«u TWfi-^ 

- FT'&S^y ^-i'Tl/'ffi-^- FT&S/WilHI 
$&H«lCCPU^^DMA=l>hn-^ (DMAC) iC» 
7*- hflMU^^ 1 5 4 tCfE«S4% 

[0 0 19] 

CfgBl7b^LJ:e)«i:1-S^li] mM©£e>^ TW 
^i->^E- Fil'J ^Tl^-f^x-:/^- KtCii-eti 

f-„ fiSfcOTW^x--^- FT*«U ^-x->&;i/- 
^WC«^i--53i:^ai^ ^ilfeDMAC^fx 

DMAC^-f U "^ffiltt 1 #te,W£*lTV^<D7 
KL/X$:|g^LE-r^A*^^S= -3*<DDMAfEi2H& 

[0 0 2 0] 'J>^7Wfi->T-KT1i 
*^7-*-C 7 9 U y * ««©?■ x - >5feT $:*150CO 



(4) 6- 1 0 3 2 2 5 
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[0021 j - *58^ti, ±iarpm*(c^T^$n^ : fo 

* ««©B!IM» SrfiTt SIBfiWi©* S DMA ttRtf* 

<nt-&>(D dm a n y v a -9 zmmt S z. £ S B ftfcf 

10 So 

[002 2] 

03(±*#§^©DMA=i> ha-^C0S*^K5:^"fS 

[0 0 2 3] *«f©fi-^DMAMlt -tfBB 
20 »&»EiWSfc«i), EH^t>'02{C^-tJ:e)lC«-T : -f X 

[0 0 2 4] *^|§^^x->^;DMAn> hn- 

^ (*, ^ y of-f ^ f y ^4t«tttcistts tiT v * 
sfa^ y ^^flWRffl^i^SrWW'rsT 1 / y 
■^4tS8*a*ffliw#ia3 o ^*ii^/c•7 ^ w y y 

30 *tWI&SB**"*l/^*SP3 1, 3 2, 3 3 tSfx 

TJ3»J. l/^S3 1, 3 2, 3 3izm&znt-Tj 
X^y^^tCt^oTDMA-^-^IBQlSrtT^ei-T* 

v Mt$8£!B1&-f3:7:*-vy hJI^U^^ 3 4 Srff 

N*B3feuy^* 3 4 {CfB'!i$n^.7*--y'>y hfg^'Wfg 
(CtS-oTr^©^-!' 7.9 y y^'W^g©^^?:^ «fc 
40 ?\Zffldfr?2><, 
[0 0 2 5] 

C^ffl] EI 1 RtM 2 {C^-T J: $ (C, J?WJiV>?-< 7 9 

m i o>itm-&*. 7jt-^v hffijttasntt^^w x ^ 

^fetV^o ti£oT, ^ x - >5£<Z)DM AifS&tCfc^-C 

^T'-r-c y -mummy h&gOE-rsz: 

50 [0 0 2 6] 54*-C©-r-f **-U^*fl»g©7*-Vy 
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m^^mzta^ EI3S.r>'lil4 £#BSLT. ##£080 

DMA3>hD-7 (DMAC) 
[0 0 2 7] |33K:fcVT, 3 0\Vr-<79 V7°9-W* 

iST K U7 Ui>7 9 -Qtb *J ; jfE^XiSSBtTt; (JiTPi£ 

f-*-^5:^t"-5>ffitC^fflT Kb7te, <f > 7 U ;* > # 

3 5tCj:oT*f;&[l£*lS. 3 2^-!?^- KRl' 
^7#T'&y, «Sai'tS'7-HRS:IB«UTfey, II 

f^^'J 7**©«Sittffe0»7"e**. 
[0 0 2 8] 3 3lifi->Jfe7Kl/^U^^t'fe 

s 7Hfi- y^oyri x^y 7"* KB«ffl«^c 

Ufc-r- # #iH'DS3 3 4 li7 a- - v >y MIS b t>" 
X^T'fe'J. ^t±CPU**e>A?j3*lfc7#-V<y h 

[0 0 2 9] DMASM^. B^Ca^J^KI. £ 
-?7tv7°4 0 lT'CPU#^yNS2(Cjrrf 

xf^v^ 0 2"C. CWtffimoyrJ^VV 

{CS^&tfo DMACT'H ZtllCJEStJT, Xf-y^ 
1 1 T?7 N*l/X^i->5t7 KU7 bi?7# 3 3 ICS 
7*-Vy h*BfcflS*#7*-W h«fcl/ 

[0 0 3 0] DMACti, Zr-V7'4 13 > 4 14W 

4 2 0 T\ 7 * - V y Nfftt 1/ 7 * 3 4 (Cf 4x7c 
7*- HC^oT, fi->ft7K^^^^3 40 
3 G97 K l/**»&iJije*0>f s -f 77 U 7**fflf?RS:R*i£ 

^-*^7Fb7<Agi5#£f-#^7Kb7U 

¥7.9 3 1 JCffi«U *K£?- YW&r- *1£&0- K 
»l/S?7*3 2JCiElt , tS. I©«fWf(;7*-Tyh 
S£fl!«*;R*»* *U 7 * - hJIS 1/ 2^7 7 3 4 

iciBisstis. 

[0 0 3 1] TSrv-fA 1 5t4 1 6T'li, -r-^Ejl 
7K^b^^3 l<7)7Kl/7fr'b7 : -*i|!S&£ll8& 
U 7-*- 9 %&£0 - KR V V7 93 2 KSSMH ft 9 - 
Kgfc#$KSi£ ! fT «CO. &(C7-r >y 74 1 7 T% WfeO? 50 
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Y7?U7^T*&5fr3:¥95rr5, *7-rs«^-l±. D 

[00 3 2] ^'J^ ttftli. xf ; y^ 

4 1 8T\ fg#i£/u£-r-f 79 V 7**flBgfCj£-5^T* 

=E- F^'J >^7 U-f f i - v^- FA^fl^tl). t) 
LT U-f^x-^- FTfeftH. Xf77*4 2 Off 
^77U7*«$fi®7Fl/73:ifia$i* 'J>77b-f 
^ x - >^ - FT'&ftfcf, Xf -V/4 19 Tt-V 7.9 V 
-7°9Wm>?- x - >$"c7 K V7(D^ x 
-y%7Y\<>7\jV79Z 31C1BJ&*-*. 

[0 0 3 3] -f bTHlf^-r- 7 7"4 1 3tCJi^ ^7"T 
5*W7^4 13^4 2 O&H'JiS"*-. Will 
H2K3*.fc3fc^77y7 , *««T'**Ui, 7fy 
7*4 1 1T*7*-V>y Vf&&\yV79ZA\Z^r>(7,9V 
7**f^l#7*-Vy M^**ifc#BB£3*U 7. 
r-y^ 1 3 T'-fV 7? U 7"#««c 1 CW»»5i**^f * 
fcft-5, 7-V 7 7 U 7**«« 1 lc(»©f^ 7 7 y 77 
«BS2#7*— w hlt^Sli:^^*-^ h 
ftB&nHfc^t v ^. -r^ 7 7 y 7^fl^c l 

Ui/7# 3 4©7*-7'V b\Z.'fe-oXT-< 7.9V7°9'& 

m 2 ©fl^a* z.n%7 : 4 7,7v 7° 9 mm n 
-i*T?^yigt-. 

[00 34] T : W7^U7^fI^n- 1©7*-V>y h 
*UHW8fi. "r-<79V 7*^n^7#-T>y h 2 T? 
&-5z:i:$:^LTV^S 0 g£oTf-fX? , J7*^iHi 
7*-V-y h 2i:LT^ 1 x->$fe7KU7. ; feSS*3i*tl 
S 0 Z<Dr*->9c7h'\s7l*7 i 4 7.9V7'9m£l(Z> 

ei LT;i/- 7^<7)^ x - >^DM A®£# i ?T&X.5o 
[0 0 3 5] ^fes TJ79V7°9mm$-7*--^~vb 

jftiflBlfc'Srtf fcik y > ^ 7 w ^ x - y^ziz 

^T'fe4x«7*-V<y hffijtflBRttl fcfv hT'^fci±. 
f-^M^ttS^tC^V^ : fe*>5^77^-7'<y htt2 
mttefcb1iW$.0MZWZ&, ^CDiSrSX'^-9 
*i**y#<«:e>*v\ fJill 2 5 6^(D77J-- 

7'^fIigc^'M$nS^«(C, ^x->5fe7h*U7S:Sg 

[0 0 3 6] 3Eicz:n*r-ttwi/feJllt»T^ 7*-v 

L 7 * - v >y h fUgfiffStf-e-O-r-f 7 ^ U 7"* S 
#:<Z)7*-T>y h&^U *1"-?-07*-v>y b 

^oT5^y(Z)f : -i'7^ , J7^ feWKdiitJJi-itCL-r^J: 
V\ ®^CCPU^DMAC{C7?i---7^ 
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h zwz&tjm / ftfi&g& < &s. 

[0 0 3 7] 

imMffl H5tH6ti|Q6«JCfeW4DMA3>hn 

■So ERcfcwt, 5 o&^x?u:/#Sc<^&<fr$!H9gis 

Tf*»J, 5 0 ltt^>hO-;i/Ui/'X^T'fe'J> 50 2 
ttAxi&JW mg&T-&£o 5 1 1 t. 5 1 2 teigj£7 K UX 
ffll^'X^T&y, ^TKUXCDLowAW Nil High 
AW b Sr^fTf S» 5 2 1 t 5 2 2 tt<B!SAW hl&©L 
owAW hilHigh AW h&^f 5 l/^X#T*ibS. & 
£^3Ti£f£&-r*-#*$:AW h#&Tifeb1\ 53 1 
i: 5 3 2 li&CD-r-f 'J -7*<D7 KUXCDLowAW h 
tHigh AW h^t^fY^i"]^^ \s& 
X#T'&S„ 5 4li:7*-Vy hfi5£Ui/X#7?&So 

^511, 5 1 2, 3E&AW hRU2?X*5 2 1, 5 
22, f-f^?U^^>^t'^^5 3 1, 53 
2, Stfy'tf-V-y Mftfcl/S;** 5 4 (i, 8 fcf-y hCD 

ax 1 tcgswsfi. i<o^iii^wtcissas*iT^ 

So 

[0 0 3 8] SS7K^^*5 1 1, 5 12W 
f-fX^y^^>^^'X^5 3 1, 5 3 2&A* 
2fC=fog^$tlTfeU, i©AX2KH±W 

5 5t7Fl/^77f 5 1 3**gg&3nT^S. £©A 
7. 2 (C <£ »J ^CD-?^ 7i"J^7K UXCD^JEt^t*? 
ru 7 KVX^y^S 1 3^'i>£/Xir.k{B!lCD7' KVXA 
XlCDMA<Ea&Bff©7 KUX#ffi#S*iS. 

[0 0 3 9] HS£AWMRl/2>X*5 2 1, 5 2 2B;1 
x 3 tc^gg^Stu AxSfcSS&Sftfc-?*'.;;^* 5 

6 tc * o t«ki L/ fc aw bmzm c t=m urn 

So *C05, H6©DMACOiM^S:SWBf S. ft 
-f, CPU(CJ:'JDMA=I> bU- ; 7(D%ffll$&£igM 
£?TO. C P UliDMA3> h □ - 5fflf-< 'J 
it<4 y % is s?x 9- LowAW b (cfg l # B JCSfcW&tf'** 
f^^ij :/#<Z)3^g#±ftDl ©LowAW h (Dl) 1 
<0»*ii*S:ffe). 7^X*yy*#W>#l/^X#L 
owAW h-^Stefi (D 1 ) tt. ' AX 1 U U - 
K/9 W MfifW^n *j 9 c (Ax 1 - 

•^-fX^y-^JKW^* LowAW h) A;i/XfC«fcoT, 
f'-f X? U :/##W># LowAW hC«*&**l5. 

[0 04 0] CPUtJDMA3>hn-70f^ X*'J 
-?9ni<<<2/9 U^'X#High AW MCfgl#glC&*i& 
tf^S-r-C 7.9 V zf*<D%MW&D 1 CDHigh AW b 

(Dl) ©•Sii*^^. -r-CX^y^^W^^U 
S?X#High AW h^SB£« (D 1) O. AX 1 £M 

(Axi-*5-*f X^DT^W^High AWh) A;u 
xtciot x^'jy^*?W>^High AWhtc« 

[004 1] CPUtiDMA3> ha-707#-Y7 
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hflS bi>"X * izm 1 #B KLSt^iitf^S-r-r X ? <j ^ 
SrUffl U 'J - K/5 W MWW^a >y ? Sfll 

#b (/ui-»7*-"7y h*i5£us?x#) A;uxtc«fc 

oT. 7*-7v h*iSl/i/X^tCS^ii*n«>. 
[004 2] CPUliDMAn> ha-^CD=I> ha- 
;i/l/i/X^{CDMA^5i&=lV> K&S^&tf. DMAj|2 
K;=iv> Kf*-* li. Ax 1 U U - K/5 W h 
10 ffJW^n v 9tfi%3zt2> afi-f- (^^X 1 -»3> h P-;i/ 
u^x^) ;^i/X{cJ:oT, n> H»n-;i/Ui?x^fc* 

[0 0 4 3] 17H Hfflf-f^'J^^ 

i^'X # /\CDDMA^affiin v> FOS^ii** fetiDM A 
-r-*if£i2i©ii&7 (-r-f x^ >J ^JCJBtsnfeAW h 
IC^ODMAf-fSlA^T) ICfcU. fai"J7 

20 "H" (CfSo yN'XffJWmifSJi, -r-cx^y^^M 
#fll^*< "H" {C^Sh, CPUfCjl*L/T*-;i/KS:S 

TKuxffi^j, u-Km*. 5W hajTj&Hi -ztm 
*^e>ffi*w»fcu u-KAx-9-w^;i/^i§^-rs>„ 3 

3T-I1 /\'X»[Hl?&<©l¥M«S!Ig-rSo U-KAX-9- 
^f;i/T?tBAt57Kl>^(i f§-^itC«fcoTAX2(C 
Jfi^J$tlf-T : -YX^U-7*^^W>^Low, High bi/'X 
* <Z)rt« o ©3£t>Jb# l J X «y ^T- 7F^7-yf 
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